Preadipocyte response and impairment of differentiation in an inflammatory environment.
Recent reports suggest the potential role of toll-like receptor 4 (TLR4) in initiation of inflammatory responses and fatty acid-induced insulin resistance. We describe here the synthesis of pro-inflammatory products in 3T3-L1 preadipocyte cell line after stimulation with lipopolysaccharide (LPS), a TLR4 agonist. Expression profiles of mRNA coding for IL6, CCL2, CCL5, CCL11, NOS2, and PTGS2 demonstrated a higher responsiveness to LPS of these transcripts in preadipocytes than in fully differentiated adipocytes, confirming inflammatory features of preadipocytes. IL6, CCL2, CCL5 and CCL11 were secreted in 3T3-L1 supernatants within 4 h after LPS stimulation. In addition, continuous exposure to LPS during adipocyte differentiation impaired this process as was demonstrated by analysis of mRNA profiles of lipogenesis enzymes (FABP4, GPD1, LPL), adipokines (adiponectin, resistin, visfatin, leptin), and of the transcription factor PPARgamma. This suggests that toll-like receptor mediated activation could regulate maintenance of preadipocyte status, and inflammatory environment encountered in inflamed white adipose tissue.